Experimental details

General considerations
All reactions and manipulations were performed in a recirculating mBraun LabMaster DP inert atmosphere (Ar) drybox and vacuum Schlenk lines. Glassware was dried overnight at 60 ºC before use. 1 H and 13 C NMR spectra were obtained using a Bruker DPX 200 MHz spectrometer. Chemical shifts for 1 H and 13 C{ 1 H} NMR spectra were referenced to solvent residual peaks. Unless otherwise noted, reagents were purchased from commercial suppliers and dried over 4 Å molecular sieves prior to use. 4 Å molecular sieves (Aldrich) were dried under dynamic vacuum at 250 °C for 48 h prior to use. d 2 -CH 2 Cl 2 was dried over CaH 2 and C 6 D 6 was dried over sodium and distilled before use. All reactions were carried in a medium walled J. Young NMR tube, and all the reactions were monitored by RMN 1 H and DEPT 135 after the addition of diphenylmethane as an internal standard.
Elemental analyses were performed at Medac Ltd at Chobham (United Kingdom). Mass spectrometer data were collected on a Shimadzu GCMS-QP2010 Ultra gas chromatograph mass spectrometer equipped with a Supelco SLB TM -ms fused silica capillary column (30 m x 0.25 mm x 0.25 µm). Gas chromatography analysis were executed on a Shimadzu GC-2010
Plus gas chromatograph equipped with a Carboxen TM 1006 PLOT silica capillary column (30 m x 0.53 mm).
Preparation of anhydrous oxalic acid
Solid oxalic acid dihydrate (10g, 79.0 mmol) was heated at 60°C for 2 hours under reduced pressure (2.10 -2 mbar) to afford anhydrous oxalic acid (7.1g; 79.0 mmol) as a white solid, in a quantitative yield. 1 
Formation of 1:
A medium walled J. Young NMR tube was charged with anhydrous oxalic acid (9.0 mg, 0.10 mmol, 1.0 equiv.) and C 6 D 6 (150 μL). B(C 6 F 5 ) 3 (1.0 mg, 2.0 10 -3 mmol, 2.0 mol %) was dissolved in a mixture of Et 3 SiH (40.7 mg, 0.40 mmol, 3.5 equiv.) and C 6 D 6 (150 μL) and the resulting solution was added dropwise, using a syringe, in the NMR tube, at RT. After the end of hydrogen evolution, the tube was closed and stirred for 5 h, at RT. 1 was obtained in 99 % conversion yield. 1 is highly sensitive to moisture and unstable under reduced pressure. 
Formation of 2:
A medium walled J. Young NMR tube was charged with anhydrous oxalic acid (9.0 mg, 0.10 mmol, 1.0 equiv.) and CD 2 Cl 2 (150 μL). B(C 6 F 5 ) 3 (0.50 mg, 1.0 10 -3 mmol, 1.0 mol%) was dissolved in a mixture of Et 3 SiH (34.9 mg, 0.30 mmol, 3.0 equiv.) and CD 2 Cl 2 (150 μL) and the resulting solution was added dropwise, using a syringe, in the NMR tube, at RT.
After the end of hydrogen evolution, the tube was closed and stirred for 2.5 h, at RT. 2 was obtained in 31 % conversion yield. 2 is highly sensitive to moisture and unstable under reduced pressure. 6, 159.7, 6.4, 4.6. MS: IE (m/z): 159 (9) ; 131 (100) ; 115 (33) ; 103 (36) ; 87 (38) ; 75 (32); 59 (32) ; 45 (27) ; 47 (26).
Formation of 2':
A medium walled J. Young NMR tube was charged with 3 (23.4 mg, 0.1 mmol, 1.0 equiv.) and CD 2 Cl 2 (150 μL). B(C 6 F 5 ) 3 (1.0 mg, 2.0 10 -3 mmol, 2.0 mol %) was dissolved in a mixture of Et 3 SiH (11.6 mg, 0.10 mmol, 1.0 equiv.) and CD 2 Cl 2 (150 μL) and the resulting solution was added dropwise, using a syringe, in the NMR tube, at RT. The tube was closed and stirred for 2 h, at RT. 2 was obtained in 33 % conversion yield. 2 is highly sensitive to moisture and unstable under reduced pressure. 
Formation of 3:
3 was synthesized using a modified procedure of Long et al. 1 In a 50 mL round bottom flask equipped with a magnetic stir bar and a reflux condenser, chrlorotrimethylsilane (20.9 g, 0.19 mol, 2.9 equiv) was added under argon to anhydrous oxalic acid (6.00 g, 0.07 moles, 1 equiv). The mixture was then refluxed at 60 0 C under an argon flux for 6 days (HCl was trapped using a solution of NaOH containing phenolphthalein). CH 2 Cl 2 (10 mL) was then added to the reaction mixture, at RT, and the solution was filtered through a fine porosity frit.
The volatiles were removed under reduced pressure to yield colorless crystals of 3 (11.03g, 47.1 mmol) in 71 % yield. The 1 H NMR and 13 C NMR data were identical to the one reported in the literature. 2 
Formation of 4:
A medium walled J. Young NMR tube was charged with anhydrous oxalic acid (9.0 mg, 0.10 mmol, 1.0 equiv.) and CD 2 Cl 2 (150 μL). B(C 6 F 5 ) 3 (2.6 mg, 5.0 10 -3 mmol, 5.0 mol %) was dissolved in a mixture of Et 3 SiH (60.5 mg, 0.50 mmol, 5.2 equiv.) and CD 2 Cl 2 (150 μL) and the resulting solution was added dropwise, using a syringe, in the NMR tube, at RT.
After the end of hydrogen evolution, the tube was closed and stirred for 16 h, at RT. 4 was obtained in 95 % conversion yield. 4 is highly sensitive to moisture and unstable under reduced pressure. 
Formation of 5:
A medium walled J. Young NMR tube was charged with anhydrous oxalic acid (9.0 mg, 0.10 mmol, 1.0 equiv.) and C 6 D 6 (150 μL). B(C 6 F 5 ) 3 (3.8 mg, 7.5 10 -3 mmol, 5.0 mol %) was dissolved in a mixture of Et 3 SiH (48.8 mg, 0.40 mmol, 4.2 equiv.) and C 6 D 6 (150 μL) and the resulting solution was added dropwise, using a syringe, in the NMR tube, at RT. After the end of hydrogen evolution, the tube was closed and stirred for 50 h, at RT. 5 was obtained in 90 % conversion yield. 5 is highly sensitive to moisture and unstable under reduced pressure. 
Formation of 6:
A medium walled J. Young NMR tube was charged with anhydrous oxalic acid (9.0 mg, 0.10 mmol, 1.0 equiv.) and C 6 D 6 (150 μL). B(C 6 F 5 ) 3 (3.8 mg, 7.5 10 -3 mmol, 5 .0 mol %) was dissolved in a mixture of Et 3 SiH (48.8 mg, 0.40 mmol, 4.2 equiv.) and C 6 D 6 (150 μL) and the resulting solution was added dropwise, using a syringe, in the NMR tube, at RT. After the end of hydrogen evolution, the tube was closed and stirred for 50 h at RT and 16 h at 100 °C.
6 was obtained in 60 % conversion yield. 6 is highly sensitive to moisture and unstable under reduced pressure. 7, 62.2, 7.2, 6.6, 4.9, 4.8. 
Reduction of oxalic acid to ethane
A medium walled J. Young NMR tube was charged with anhydrous oxalic acid (9.0 mg, 0.10 mmol, 1.0 equiv.) and C 6 D 6 (150 μL). B(C 6 F 5 ) 3 (0.5 mg, 1.0 10 -3 mmol, 1.0 mol %) was dissolved in a mixture of TMDS (57.3 mg, 0.43 mmol, 4.3 equiv.) and C 6 D 6 (150 μL) and the resulting solution was added dropwise, using a syringe, in the NMR tube, at RT. The tube was closed and stirred at RT. Oxalic acid was fully consumed within 16 h at RT and ethane was identified as the only organic product, by 1 H and 13 C NMR and GC analyses. Ethane yield was thus deduced from the conversion of oxalic acid. Ethane was characterized by analyzing the gas phase of the NMR tube using gas chromatography (GC), by comparison with an authentic sample obtained after hydrolysis of AlEt 3 . 
Conversions obtained with various reaction conditions
